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(54) Broadcast communication method, mobile communication system and mobile station using 
the broadcast communication method 



(57) A broadcast communication method for a plu- 
rality of mobile stations belonging to a group in a mobile 
communication system is provided, in which a base sta- 
tion network in the mobile communication system sends 
information on broadcast communication to the plurality 



of mobile stations at a predetermined time, and a mobile 
station in the plurality of mobile stations which does not 
receive the information or broadcast information of the 
broadcast communication inquires of the base station 
network about the broadcast communication. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a broadcast 
communication method in a mobile communication sys- 
tem, a mobile communication system and a mobile sta- 
tion using the broadcast communication method. 

2. Description of the Related Art 

[0002] Conventional broadcast communication meth- 
ods can be divided broadly into two kinds. The first meth- 
od is a method in which it is insured perfectly that mobile 
stations receive broadcast information. According to the 
first method, every mobile stations which is an object for 
broadcast communication sends ACK (acknowledg- 
ment) to a base station network every time the mobile 
station receives broadcast information. The base station 
network resends the broadcast information to a mobile 
station, if the mobile station does not send ACK. Exam- 
ples which use this method are a broadcast service of 
a two way pager and the like. The base station network 
means a mobile communication system except for mo- 
bile stations in this specification. 
[0003] The second method is a method in which it is 
not insured that mobile stations receive broadcast infor- 
mation. According to the second method, the base sta- 
tion network only sends broadcast information to mobile 
stations and any mobile station does not reply to the 
base station network. An example which uses this meth- 
od is a broadcast service of a general pager. 
[0004] According to the above-mentioned first meth- 
od, the mobile stations can receive broadcast informa- 
tion almost perfectly. Thus, reliability is high. However, 
there is a problem that transmission efficiency is low- 
ered since replies from mobile stations are concentrat- 
ed. In addition, even when communication state is good, 
the base station network should prepare for receiving 
replies from all mobile stations. Thus, the mobile com- 
munication system operates inefficiently since Ihe base 
station network must use unnecessary frequency re- 
sources. These problems becomes outstanding as the 
number of mobile stations increases. 
[0005] According to the second method, there is no 
problem as to efficiency since the base station network 
only sends information. However, reliability is low since 
it is not possible to check whether a mobile station re- 
ceives the information. 

SUMMARY OF THE INVENTION 

[0006] It is an object of the present invention to pro- 
vide an efficient and reliable broadcast communication 
method in a mobile communication system. 
[0007] The above object of the present invention is 



achieved by a broadcast communication method for a 
plurality of mobile stations belonging to a certain group 
in a mobile communication system, the broadcast com- 
munication method comprising the steps of: 

5 

a base station network in the mobile communication 
system sending information on broadcast commu- 
nication to the plurality of mobile stations at a pre- 
determined time; and 
io a mobile station in the plurality of mobile stations 
which does not receive the information or broadcast 
information of the broadcast communication inquir- 
ing of the base station network about the broadcast 
communication. 

is 

[0008] In the above-mentioned method, the informa- 
tion on the broadcast communication may include the 
time for performing the broadcast communication and a 
number indicating the group. 

20 [ooog] in the above-mentioned method, the base sta- 
tion network may perform the broadcast communication 
a plurality of times, and may send information which in- 
dicates that the base station network performed the 
broadcast communication to the group at a predeter- 

& mined time after the broadcast communication. 

[001 0] The above object of the present invention is al- 
so achieved by a mobile communication system which 
performs broadcast communication for a plurality of mo- 
bile stations belonging to a group, the mobile communi- 

30 cation system comprising: 

a base station network including a part which sends 
information on broadcast communication to the plu- 
rality of mobile stations at a predetermined time; 
35 a mobile station including a part which receives the 
information and receives broadcast information of 
the broadcast communication on the basis of the 
information; and 

wherein the mobile station inquires of the bass sta- 
40 tion network about the broadcast communication 
when the mobile station does not receive the infor- 
mation or the broadcast information. 

[0011] In the above-mentioned system, the base sta- 
*5 tion network may further include a part which performs 
the broadcast communication a plurality of times. 
[0012] In addition, in the above-mentioned system, 
the base station network may further include a part 
which sends information which indicates that the base 
so station network performed the broadcast communica- 
tion to the group at a predetermined time after the broad- 
cast communication. 

[001 3] The above object of the present invention is al- 
so achieved by a mobile station in a mobile communi- 
55 cation system which performs broadcast communica- 
tion, the mobile station comprising: 

a part which receives information on the broadcast 
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communication and receives broadcast information 
of the broadcast communication on the basis of the 
information; 

a part which inquires of a base station network in 
the mobile communication system about the broad- 
cast communication when the mobile station does 
not receive the information or the broadcast infor- 
mation. 

[0014] In the above-mentioned mobile station, the in- 
formation on the broadcast communication may include 
the time for performing the broadcast communication 
and a number indicating the group to which the mobile 
station belongs. 

[0015] According to the above-mentioned invention, 
the base station network sends information such as the 
program table to the mobile station beforehand and the 
mobile station requests the broadcast information only 
when the mobile station did not receive the broadcast 
information. Therefore, transmission efficiency is not 
lowered in contrast to the conventional technique in 
which transmission efficiency is lowered due to ACK 
concentration. In addition, even when the mobile station 
could not receive the broadcast information, the mobile 
station can send a request for resending the broadcast 
information by receiving and checking information on 
broadcast communication such as the program table. 
Therefore, the mobile station can receive the broadcast 
information reliably. Thus, reliability increases. 
[0016] In addition, according to the present invention, 
since the broadcast information may be sent a plurality 
of times, reliability is further improved. 
[0017] Further, according to the present invention, 
when the mobile station could not receive the program 
table and the broadcast information, the mobile station 
can request the broadcast information since the base 
station network sends, at a predetermined time, infor- 
mation indicating that the broadcast information was 
sent. Therefore, reliability is further improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 8] Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings, in which: 

Fig.l is a sequence chart showing a data sending 
and receiving sequence according to the present in- 
vention; 

Fig.2 is a block diagram of a mobile communication 
system example according to the present invention; 
Fig. 3 is a schematic block diagram showing a con- 
figuration example of a mobile station; 
Fig.4 is a flowchart showing an operation example 
of the mobile station. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 9] In the following, an embodiment of the present 
5 invention will be described with reference to figures. 
[0020] Fig. 1 is a sequence chart showing an example 
of data sending and receiving sequence in the broad- 
cast communication method according to the present in- 
vention. 

w [0021] In step 1, the base station network sends in- 
formation (a program table) including the time when 
broadcast communication is performed, a group 
number and the like to a plurality of mobile stations of 
the group which are objects for the broadcast commu- 
nication. The information is sent once or a plurality of 
times at a predetermined time. The predetermined time 
may be different for each group. Accordingly, the mobile 
stations can prepare for receiving broadcast information 
such that reliability for receiving broadcast information 
improves. 

[0022] In step 2, the base station network performs 
broadcast communication on the basis of the program 
table which is already sent to the mobile stations. As 
shown in Fig. 1 , broadcast communication may be per- 
formed a plurality of times to improve reliability. After 
that, the mobile stations which can receive broadcast 
information do not send any information to the base sta- 
tion network. The mobile stations which can not receive 
broadcast information send a request for resending the 
broadcast information in step 3. After receiving the re- 
quest, the base station network resends the broadcast 
information in step 4. Since it can be anticipated that a 
large part of the mobile stations can receive the broad- 
cast information as scheduled, the number of the re- 
quest sent by the mobile stations which can not receive 
the broadcast information is small. Thus, transmission 
efficiency is not lowered. The request for resending the 
broadcast information can be performed, for example, 
at a time when traffic is small after broadcast communi- 
cation is performed. 

[0023] In step 5, the base station network can send 
information which indicates that it has performed the 
broadcast communication to the mobile stations in the 
corresponding group once or a plurality of times. The 
information is sent, for example, at a predetermined time 
or when traffic is small. By receiving the information, mo- 
bile stations which could not receive the program table 
and the broadcast information can recognize that the 
broadcast communication was performed. Then, the 
mobile stations can receive the broadcast information 
by sending request for resending the broadcast infor- 
mation to the base station network. Accordingly, relia- 
bility is further improved. The information can be sent 
with the program table shown in step 1. For example, 
the program table may includes a plurality of programs 
and may have flags for programs which have been sent. 
[0024] Fig.2 is a block diagram of a mobile communi- 
cation system example according to the present inven- 
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ticn. As shown in (he figure, the mobile communication 
system includes a mobile station 10 which receives 
broadcast information, a base station 12 which sends 
the broadcast information to the mobile station by wire- 
less communication, a base station control apparatus 
1 4 which controls wireless channels for broadcast com* 
munication, an exchange or a router 16 which sends 
broadcast information to a destination base station, and 
a broadcast communication apparatus 18 which sends 
the broadcast information, performs resending the 
broadcast information and the like. The base station net- 
work in th is specification corresponds to the base station 
12, the base station control apparatus 14, the switch or 
the router 16 and the broadcast communication appa- 
ratus 18 

[0025] The broadcast communication apparatus 16 
includes, for example, a part for storing and sending the 
broadcast information, and a part for controlling broad- 
cast communication. In addition, the broadcast commu- 
nication apparatus 18 can store and send information 
from an information provider which connects to the In- 
ternet and the like as shown in Fig.2. 
[0026] The broadcast communication apparatus 1 8 is 
connected to the exchange or the router 16 via a voice/ 
data channel. The exchange or the router 16 sends the 
broadcast information received from the broadcast com- 
munication apparatus 18 to the base station 12. A plu- 
rality of base stations may be connected to the ex- 
change or the router 1 6. In addition, the broadcast com- 
munication apparatus 18 is connected to the base sta- 
tion control apparatus 14 via a control channel, and 
sends wireless channel control information to the base 
station control apparatus 14. The base station control 
apparatus 14 sends control information based on the 
wireless channel control information to the base station 
1 2 such that the base station 1 2 controls wireless chan- 
nels. 

[0027] Fig.3 is a schematic block diagram showing a 
configuration example of the mobile station 10. As 
shown in Fig.3, the mobile station 1 0 includes a transmit/ 
receive part 20 which transmits and receives a signal to 
the base station, a signal processing part 22 which per- 
forms various signal processing such as coding/decod- 
ing, modulating/demodulating and the like, an input/out- 
put part 24 which performs voice output, displaying In- 
formation, keypad input, voice input and the like, a con- 
trol part 26 which controls for receiving broadcast infor- 
mation, a memory 28 which stores a control program, 
voice data and other data, and an antenna 30. In addi- 
tion, a power supply and the like, which is not shown in 
the figure, is included. The program stored in the mem- 
ory 28 is executed by the control part 26 for performing 
broadcast communication. 

[0028] Fig.4 is a flowchart showing an operation ex- 
ample of the mobile station 1 0. The operation will be de- 
scribed with reference to Fig.4 in the following. 
[0029] When the base station network sends the pro- 
gram table to the mobile station and the mobile station 



receives the program table (when Yes in step 11), the 
mobile station prepares for receiving broadcast informa- 
tion. When the base station network sends the broad- 
cast information and the mobile station receives the 

s broadcast information (when Yes in step 12), the proc- 
ess for this broadcast communication ends. 
[0030] When the mobile station receives the program 
table but does not receive the broadcast information 
(when No in step 1 2), the mobile station sends a request 

10 for resending receive the broadcast information to the 
base station network in step 13, receives the requested 
broadcast information in step 14, and then, the process 
ends. 

[0031] When the mobile station does not receive the 
program table (when No in step 11), the mobile station 
asks the base station network whether the broadcast in- 
formation has been sent in step 15. If the mobile station 
recognizes that the broadcast information has been sent 
in step 16, the mobile station sends a request lor re- 
sending the broadcast information in step 13, receives 
the broadcast information, and then, the process ends 
If the mobile station recognizes that the broadcast infor- 
mation has not been sent, the process ends. 
[0032] As mentioned above, according to the present 
invention, the base station network sends information 
such as the program table to the mobile station before- 
hand and the mobile station requests the broadcast in- 
formation only when the mobile station does not receive 
the broadcast information. Therefore, transmission effi- 
ciency is not lowered. In addition, even when the mobile 
station could not receive the broadcast information, the 
mobile station can send a request for resending the 
broadcast information by receiving and checking infor- 
mation on broadcast communication such as the pro- 
gram table. Therefore, the mobile station can receive 
the broadcast information reliably. Thus, reliability in- 
creases. 

[0033] In addition, according to the present invention, 
since the broadcast information may be sent a plurality 
of times, reliability is further improved. 
[0034] Further, according to the present invention, 
when the mobile station could not receive the program 
table and the broadcast information, the mobile station 
can request the broadcast information since the base 
station network sends, at a predetermined time, infor- 
mation indicating that the broadcast information was 
sent. Therefore, reliability is further improved. Further, 
since the base station network can send the information 
indicating the broadcast information was sent at a time 
when traffic is small, resources can be used effectively 
and efficiency is further improved in addition to improved 
reliability. 

[0035] Therefore, according to the present invention, 
the efficient and reliable broadcast communication 
method can be provided. 

[0036] The present invention is not limited to the spe- 
cifically disclosed embodiments, and variations and 
modifications may be made without departing from the 
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scope of the invention. 



Claims 

1. A broadcast communication method tor a plurality 
of mobile stations belonging to a group in a mobile 
communication system, characterized in that said 
broadcast communication method comprises the 
steps of: 

a base station network in said mobile commu- 
nication system sending information on broad- 
cast communication to said plurality of mobile 
stations at a predetermined time; and 
a mobile station in said plurality of mobile sta- 
tions which does not receive said information 
or broadcast information of said broadcast 
communication inquiring of said base station 
network about said broadcast communication. 

2. The broadcast communication method as claimed 
in claim 1, wherein said information on said broad- 
cast communication includes the time for perform- 
ing said broadcast communication and a number in- 
dicating said group. 

3. The broadcast communication method as claimed 
in claim 1, wherein said base station network per- 
forms said broadcast communication a plurality of 
times. 



6. The mobile communication system as claimed in 
claim 5. wherein said information on said broadcast 
communication includes the time for performing 
said broadcast communication and a number indi- 

s eating said group. 

7. The mobile communication system as claimed in 
claim 5, said base station network further including 
means which performs said broadcast communica- 

10 tion a plurality of times. 

8. The mobile communication system as claimed in 
claim 5, said base station network further including 
means which sends information which indicates 

*5 that said base station network performed said 
broadcast communication to said group at a prede- 
termined time after said broadcast communication. 

9. A mobile station in a mobile communication system 
20 which performs broadcast communication, charac- 
terized in that said mobile station comprises: 

means which receives information on said 
broadcast communication and receives broad- 

25 cast information of said broadcast communica- 

tion on the basis of said information; 
means which inquires of a base station network 
in said mobile communication system about 
said broadcast communication when said mo- 

30 bile station does not receive said information or 

said broadcast information. 



4. The broadcast communication method as claimed 
in claim 1 , wherein said base station network sends 
information which indicates that said base station 3S 
network performed said broadcast communication 
to said group at a predetermined time after said 
broadcast communication. 



10. The mobile station as claimed in claim 9, wherein 
said information on said broadcast communication 
includes the time for performing said broadcast 
communication and a number indicating a group to 
which said mobile station belongs. 



5. A mobile communication system which performs *o 
broadcast communication for a plurality of mobile 
stations belonging to a group, characterized in that 
said mobile communication system comprises: 

a base station network including means which 45 
sends information on broadcast communica- 
tion to said plurality of mobile stations at a pre- 
determined time; 

a mobile station including means which re- 
ceives said Information and receives broadcast so 
information of said broadcast communication 
on the basis of said information; and 
wherein said mobile station inquires of said 
base station network about said broadcast 
communication when said mobile station does ss 
not receive said information or said broadcast 
information. 
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